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Theorem 1 ( $[\mathrm{B}$ ; Theorem 5.4.1]).




Corollary 2 ( $[\mathrm{B}$ ; p.105], [Kr; Lemma 2.4]).
$f(z)=z+1,$ $g(z)= \frac{az+b}{\mathrm{c}z+d}$ ( $a,$ $b,$ $C,$ $d\in C$ ad–bc $=1$ )
$f,$ $g$ $<f,$ $g>$ non-elementary discrete
$|c|\geq 1$
Corollary 2 Corollary 3
Corollary 3 ( $[\mathrm{K}\mathrm{r}$ ; Theorem 2.5]).
$\mathrm{G}$ $\mathrm{H}$ Fuchs $f(z)=z+1$ $\mathrm{G}$
$l,$ $m$ $g^{l}\neq f^{m}$ $\mathrm{G}$ $g$
$g(\{z\in C|I_{m}(_{Z)}>1\}\cap\{_{Z\in}C|I_{m}(Z)>1\}=\emptyset$
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( ) $-$ Siegel domain $\tilde{H}^{n}$
$\tilde{H}^{n}=\{w=(w_{1}, w_{2}, \ldots, w_{n})\in C^{n}|Re(w_{1})>\frac{1}{2}\sum_{j=2}^{n}|w_{j}|^{2}\}$
$\tilde{H}^{n}$ isometry $\tilde{U}(1, n;^{c})$ M\"obius
Theorem 4 ( $[\mathrm{K}\mathrm{a}1$ ; Theorem 3.2], [Ka 2; Theorem 2.1], [Pa; Theorem 3.2]).
$G$ $U(1, n;C)$
$\tilde{G}_{\infty}$ ( $\infty$ stabilizer) Heisenberg translations
(1) $G$ $\tilde{g}$
$\tilde{g}=$ , $Re(s)=0$ , $s\neq 0$
$U_{\overline{g}}= \{w=(w_{1}, w_{2}, \ldots, w_{n})\in\tilde{H}^{n}|Re(w_{1})>\frac{1}{2}\Sigma_{j=2}^{n}.|w_{j}|^{2}+. |s|\}$
$\tilde{G}_{\infty}$
precisely invariant
(2) $\tilde{G}_{\infty}$ vertical translation
G $\tilde{g}$
$=$$\tilde{g}=$ ’ $Re(_{S)=}-||a||^{2}2\perp,$ $a\in C^{n-1},$ $a^{*}=\overline{a}^{T}$




vertical translation $a=0$ Heisenberg translation
$t_{\tilde{g}}(z)$ $\tilde{g}$ $z$ translation length $t_{\tilde{g}}(z)=\rho(z,\tilde{g}(Z))$
$\rho$ Cygan metric




$\bigcup_{k>0}\tilde{F}(\infty, k)=\tilde{H}^{n}$ , $\tilde{F}(\infty, k_{!})\cap\tilde{F}(\infty, k2)=\emptyset$ ( $k_{1}\neq k_{2}$ & $\text{ }$ )
(1) $\forall w\in\tilde{H}^{n}$ $\mathrm{H}-$
$w$ $rightarrow$ $(k,t, w’)\in R_{+}\cross R\cross C^{n-1}$
$\{$
$k$ $=$ $Re(w_{1})- \frac{1}{2}\sum_{j=2}^{n}|w_{j}|^{2}$
$t$ $=$ $I_{m}(w_{1})$
$w’$ $=$ $(w_{2}, \ldots, w_{n})$
(2) $p=(k_{1}, t_{1}, w’)$ , $q=(k_{2}, t_{2}, W’)$ Cygan metric $\rho(p, q)$
$. \rho(p.’ q)=|.\{\frac{1}{2}||W:r-w^{l}||2+|k2.-k_{1}|\}+i\{t_{1^{-}}t2+I(mw’*W’)\}|\frac{1}{2}$
Heisenberg translation $\tilde{g}$ Cygan matric $\rho(\tilde{g}(p),\tilde{g}(q))=$
$\rho(p, q)$ $k_{1}=k_{2}=0$ Heisenberg metric
$-$
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(3) $Z=(Z_{0,1}Z, \ldots, Z_{n}),$ $W=(W_{0}, W_{1,)}\ldots W_{n})\in C^{n+1}$
$\tilde{\Phi}(Z, W)=-(\overline{z}_{0^{W_{1}}}+\overline{Z}_{1}W_{0})+\sum_{\dot{J}^{=2}}^{n+}\overline{Z}jW_{j}1$
$\tilde{U}(1, n;C)$ $\overline{\pi}\tilde{g}$ isometric sphere $I_{\tilde{g}}$ $[G]$
$I_{\overline{g}}=\{w=(w_{1,2}w, \ldots, w_{n})\in\tilde{H}^{n}||\tilde{\Phi}(W, Q)|=|\tilde{\Phi}(W,\tilde{g}^{-1}(Q))|\}$









2. Theorem 4 (2) [Pa]
1. $\tilde{h}\in\tilde{U}(1, n;c)$ $\tilde{h}^{-1}(\infty)$ $r$ sphere $\tilde{h}(\infty\infty\infty)$






$i_{\tilde{h}}$ : $(k, t, w’) \mapsto(\frac{r_{\tilde{h}}^{4}k}{|\frac{1}{2}|w’|^{2}+k+it|^{2}}, \frac{r_{\tilde{h}}^{4}t}{|\frac{1}{2}|w’|2+k+it|^{2}}, \frac{r_{\tilde{h}}^{2}Aw’}{\frac{1}{2}|w|^{2}+k+it})$
( $A\in U(n-1;C)$ )
Heisenberg translation Cygan metric
$r_{i_{h}}=r_{\tilde{h}}$
$i_{\tilde{h}}^{-1}(\infty)=0$ $I_{i_{h}}$, $0$ $r_{\tilde{h}}$ sphere
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$t_{\tilde{g}}(z)$ $z$ $\tilde{g}$ translation length
$t_{\overline{g}}(z)=| \frac{1}{2}||a||^{2}+i\{I_{m}(s)+2I_{m}(a^{*}w’)\}|\frac{1}{2}$
$\text{ }\tilde{\text{ }}j+1$ $=\tilde{h}_{j\tilde{g}\tilde{\text{ }_{}j}^{-1}},\tilde{h}_{0}=\tilde{h}$ $\gamma_{\tilde{h}}^{2}>t_{\tilde{g}}(\tilde{h}^{-1}(\infty))t_{\tilde{g}}(\tilde{h}(\infty))+2||a||^{2}$
$\text{ }\tilde{\text{ }_{}\mathrm{j}}$ $arrow\tilde{g}$ $(jarrow\infty)$ (
)
3. $z=(k,\mathrm{e}, w’)$ , $x=(k’, i/, w)$’ $t_{\tilde{g}}(X)2\leq t_{\tilde{\mathit{9}}}(Z)2+2||a||^{2}||W’-w’||$
( )
$t_{\tilde{g}}(X)^{2}$ $=$ $| \frac{1}{2}||a||^{2}+i\{I_{m}(s)+2I_{m}(a^{*}w’)\}|$
$=$ $|_{\overline{2}}^{A}||a||^{2}+i\{I_{m}(s)+2I_{m}(a^{*}W’)\}+i\{2I_{m}(a^{*/}w)-2I_{m}(a^{*}W’)\}|$
$=$ $| \frac{1}{2}||a||^{2}+i\{I_{m}(S)+2I_{m}(a^{*\prime}w)\}+2iI_{m}(a^{*}(w-\prime W/))|$
$\leq t_{\overline{g}}(Z)^{2}+2||a||^{2}||w’-W’||$ .
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4. $z=(u, v, \zeta)$ $z_{0}=(0, v_{0}, \zeta 0)$ $\gamma(r^{2}=t_{\tilde{g}}(z_{0})^{2}+2||a||^{2})$
sphere $z\in\{(k, t, w’)|k\leq t_{\tilde{g}}(Z)2+4||a||^{2}\}$
( )






$=$ $t_{\tilde{\mathit{9}}}(Z_{0})^{2}+2||a||^{2}- \frac{1}{2}||\zeta-\zeta 0||^{2}$
$\leq$ $t_{\tilde{g}}(z)^{2}+2||a||^{2}|| \zeta-\zeta_{0}||+2||a||^{2}-\frac{1}{2}||\zeta-\zeta 0||^{2}$
$=$ $t_{\tilde{g}}(z)^{2}-(^{\sqrt{2}1}|a||- \frac{1}{\sqrt{2}}||\zeta-\zeta 0||)^{2}+4||a||2$
$\leq t_{\tilde{g}}(z)^{2}+4||a||2$ .
5. $U_{\tilde{g}}=\{(u, v, \zeta)|u>t_{\tilde{g}}(z)2+4||a||^{2}\}$ $\tilde{\text{ }}(\infty)\neq\infty$ $\tilde{G}\text{ }\tilde{\text{ }}$
$U_{\tilde{g}}\cap\prime_{l}(U)\sim\tilde{g}=\phi$
( )
$z=(u, v, \zeta)\in U_{\tilde{\mathit{9}}}$ $u>t_{\overline{g}}(Z)+4||a||$
4 $z$ i‘ $\tilde{\text{ }^{}-1}(\infty)$ $r$
$r^{2}=t_{\tilde{g}}(\tilde{h}^{-1}(\infty))2+2||a||2$
sphere





$\tilde{h}(z)\in$ { $\tilde{h}(\infty)$ $\sqrt{t_{\tilde{g}}(\tilde{h}(\infty))+2||a||2}$ sphere}
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4$\tilde{\text{ }}(z)\in\{(k, t, w’)|k\leq t_{\tilde{g}}(Z)2+4||a||^{2}\}$
$U_{\tilde{g}}=\{u>t_{\tilde{g}}(Z)^{2}+4||a||^{2}\}$ $\tilde{h}(z)\in U_{\tilde{g}}^{\mathrm{c}}$
$U_{\tilde{g}}\cap\tilde{h}(U_{\tilde{\mathit{9}}})=\emptyset$
6. G vertical translations $\tilde{f},\tilde{g}\in\tilde{G}_{\infty}-\{id\}$
$\tilde{f}(U_{\tilde{g}})=U_{\tilde{g}}$
[ ] $[\tilde{f},\tilde{g}]$ vertical translation $id$ (cf. [K2], [K3])
( )
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